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Granitic residual soils are generally suitable materials for filling 
embankments in Malaysia due to extensive occurrence in Malaysian land. 
Various types of these materials from grade IV to VI have been used in 
embankments successfully in the past. However, they can be problematic 
during continuous heavy rainfall. Infiltration of rainwater within the 
void spaces in unsaturated zone increases the pore water pressure and 
reduce the suction in the soil matrix. This can lead to a significant drop 
in soil shear strength especially the soil apparent cohesion as well as 
an increase in the bulk weight of soil mass which may cause massive 
settlement known as inundation settlement or wetting collapse. The 
same problem can occur in unsaturated granitic residual soil involves 
earth dams, shallow foundations, and roads. However, the conventional 
soils volume change models which are based on the effective stress 
concept for saturated soils dose not depict the volume change behaviour 
of unsaturated soil subjected to the wetting solely. The effect of shear 
strength in the interaction of effective stress is essential to be incorporated. 
The main aim of this study is to investigate the collapse behaviour of an 
unsaturated Malaysian granitic residual soil grade V subjected to loading 
and wetting by incorporating effective stress and shear strength. The soil 
was obtained from Kuala Klawang, Negeri Sembilan, Malaysia. The 
shear strength of the soil was characterized and the stress-strain curves 
were determined using consolidated drained triaxial tests conducted on 
both saturated and unsaturated compacted specimens. The experimental 
data of the saturated and unsaturated shear strength of the soil were fitted 
with a comprehensive constitutive shear strength model know as Curved 
Surface Envelope Soil Shear Strength Model that represents both linear 
and nonlinear shear strength behaviours with respect to suction and 
net stress/effective stress for unsaturated and saturated conditions. The 
study confirmed that the model provides the best fit for the experimental 
data and it is applicable for Kuala Klawang granitic residual soil grade 
V A suction-controlled double wall triaxial test was carried out under 
certain applying stress and suction to obtain the axial strain of the 
compacted specimen subjected to the loading and wetting. The results 
showed that a massive settlement around 1.92% of the initial height 
occurred during wetting while the soil was nearly saturated. Besides, the 
unsaturated collapse behaviour of Kuala Klawang granitic residual soil 
was simulated using the Rotational Multiple Yield Surface Framework. 
The model is based on the unique relationship between minimum 
mobilized friction angle and axial strain which incorporates the effect of 
shear strength into the volume change of unsaturated soils. The stress-
strain response of the soil in an unsaturated condition and the axial 
strain during loading and wetting were predicted applying the model. 
The predicted results were in good agreements with experimental 
tests results, proving the ability of the framework in simulating and 
predicting the settlement of Kuala Klawang granitic residual soil grade 
V during compression and wetting. 
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Lateral migration is the net outcome of erosion and deposition processes. 
It initiates and develops width adjustment and planform evolution. 
Lateral migration process involves adjustment of the planimetric 
geometry and hydraulic factors that lead to sediment deposition on the 
river bed. Formation of mid-bar is a result of erosion and deposition 
process in the river. Many structures built within the vicinity of the river 
such as bridges, waterways/ navigation and flood control contraptions 
are affected by lateral migration processes and non-migrating mid-bar 
as a rigid structural in the middle of the channel. Effects of variation 
of discharge, the morphology evolution is affected and influences 
expansion area of mid-bar, low-curvature degree in the channel planform 
and presence of obstacle. The research on the effects of non-migrating 
mid-bar was carried out on a physical river channel model measuring 
47 m long, 2.4 m wide and 1.8 m deep located at Universiti Teknologi 
MARA Puncak Alam. The non-migrating mid-bar was built between 
8 m to 11 m from the V-notch location. The experiment was designed 
with various discharge (13.53 m3/hour, 10.91 m3/hour, 8.62 m3/hour 
and 6.64 m3/hour) and degree of deflection used in the experiment are 
37 degree, 25 degree and 15 degree. Bed elevation, bankline point and 
velocity were measured at specified locations. Correlation analysis 
between the lateral migration rate, M and mean velocity, Umean to other 
variables were further examined and analysed for the development 
of a predictive relationship using discrepancy ratio (DR) and root-
mean-square error (RMSE) as validation methods. Statistical analysis, 
artificial neural network (ANN) and linear least squares (LLS) were 
conducted using the selected variables obtained through dimensional 
analysis in order to identify the relationship between lateral migration 
rate to hydraulic characteristics, water properties, soil capacity and 
gravitational acceleration variables. Most of these methods of analysis 
were performed to establish the empirical equation of lateral migration 
rate as a dependent variable and the other variables as independent 
variables. The selection of the most appropiate variable is based on 
the value of r-squared (R2), DR and RSME percentage. The selected 
predictive variables explain the effect of non-migrating bar to lateral 
migration. The analysis concluded that ANN predicts lateral migration 
rate satisfactorily. The percentage of accuracies for this model based on 
R2, DR and RMSE are 96.40%, 100% and 7.44% respectively. 
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